The defect of intestinal calcium transport in hyperthyroidism and its response to therapy.
Skeletal demineralization occurs in thyrotoxicosis. Fecal calcium excretion may be enhanced, and calcium balance tends to be negative. We investigated intestinal calcium transport in 12 hyperthyroid patients. Absorption was measured by segmental perfusion in the proximal jejunum at calcium concentrations commensurate with those in the fasting and postprandial states. At low luminal concentrations, under conditions where calcium is transported predominantly by active processes, the calcium absorption rate was reduced though not abolished in hyperthyroid patients (16 +/- 4 (SE) mumol/h . 30 cm segment) as compared to normal subjects (71 +/- 8 mumol/h; P less than 0.001). When perfusate calcium was raised to 5 mmol/liter there was little increment of the net absorption rate in the hyperthyroid group (45 +/- 11 mumol/h), whereas that in the normal subjects rose to 183 +/- 17 mumol/h. Likewise, the unidirectional calcium flux out of the lumen was low in hyperthyroidism (43 +/- 7 mumol/h), suggesting that low net absorption rates were not due to transmucosal calcium loss. D-Xylose permeation was similar in all study groups. Treatment of the thyroid disease led to a marked increase in calcium absorption rates from 33 +/- 10 to 124 +/- 20 mumol/h (at 2 mmol/liter P less than 0.001; n = 5) into the range of values in normal subjects (124 +/- 9 mumol/h). Circulating levels of 1,25-dihydroxyvitamin D were low in hyperthyroid patients (38 +/- 11 pg/ml) and increased during treatment to 63 +/- 11 pg/ml (P less than 0.025; n = 9), whereas 25-hydroxyvitamin D was normal and remained unchanged. We conclude that intestinal calcium transport, particularly its active component, is reversibly decreased in hyperthyroidism. The association with low plasma levels of the active vitamin D metabolite suggests that the decrease in calcium absorption may be related to calcium-regulating mechanisms as a consequence of the net calcium efflux from bone in this disease.